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Art Unit: 2823 

DETAILED ACTION 
Election/Restrictions 

Applicant's election with traverse of claims 1-20, 25-35, and 37-38 in the 
reply filed on July 12"*, 2004 is acknowledged. The traversal is on the ground(s) 
that (See the restriction). This is not found persuasive because the inventions are 
distinct if it can be shown that the process as claimed can be practiced by another 
materially different apparatus or by hand such as one in which the human 
interface can be substituted for the computer medium in the chemical mechanical 
polishing (CMP) process. Additionally, since these inventions have acquired a 
separate status in the art as shown by their different classification, restriction for 
the examination purposes as indicated is proper. The requirement is still deemed 
proper and is therefore made FINAL. 

Claim Objections 

Claim 8 is objected to because of the following informalities: In claim 8, 
line 4, recited the term "prediction error". Predictions are not patently 
enforceable. Appropriate correction is required. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or descaibed in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the IMted 
States. 

Claims 1-7, 9-11, 13, 25-34, and 38 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Meikle et al. (U.S. Patent 5,655,951). 
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In re claim 1 , Meikle discloses a method of conditioning a planarizing 
surface in a chemical mechanical polishing (CMP) apparatus having a poUshing 
pad 40 against which a wafer 60 is positioned for removal of material therefrom 
and a conditioning disk is positioned for conditioning of the pohshing pad, 
comprising the steps of (col. 5, lines 33-61 and FIG. 7): 



a) providing a pad wear and conditioning model that defines wafer 
material removal rate as a function of at least one pad conditioning parameters, 
the at least one conditioning parameter having maximum and minimum values 
(col. 5, line 33 to col. 6 Hne 30 and FIG. 8); 




Fig. 7 
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% 8 

b) polishing a wafer in the CMP apparatus under a first set of pad 
conditioning parameters selected to maintain wafer material removal rates within 
preselected minimum and maximum removal rates (FIG. 8); 

c) determining a wafer material removal rate occurring during said 
polishing step (col. 6, lines 31-56 and FIG. 6); 
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d) calculating updated pad conditioning parameters based upon said 
determined wafer material removal rate of said step (c) and the pad wear and 
conditioning model to maintain wafer material removal rates within the maximum 
and minimum removal rates (col. 6, lines 31-36 and FIG. 6); and 

e) conditioning the polishing pad using the updated conditioning 
parameters (col. 7, lines 46-64). 

In re claim 2, Meikle discloses wherein the conditioning parameters 
comprise conditioning down force T (col. 5, hnes 33-61 and FIG. 4). 
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In re claim 3, Meikle discloses wherein the conditioning parameters 
comprise rotational velocity R of the conditioning disk 92 (col. 5,lines 33-61 and 
FIG. 4) 

In re claim 4, Meikle discloses wherein the conditioning parameters 
comprise one or more parameters selected from the group consisting of rotational 
velocity R of the disk 92, frequency of conditioning, duration of conditioning and 
translational speed of the conditioning disk (col. 5,lines 33 to col. 6, hne 31 and 
FIG. 4). 

In re claim 5, MeMe discloses wherein the step of calculating updated 
conditioning parameters includes calculating parameters such that the parameter 
is within the determined minimum and maximum values (col. 6, lines 6-30). 

In re claim 6, Meikle discloses wherein the updated pad conditioning 
parameters are calculated by determining the difference between an output of the 
pad wear and conditioning model and the determined wafer material removal of 
step (c) (col. 7, lines 46-64). 
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In re claim 7, Meikle discloses wherein the difference is adjusted using an 
estimate gain prior to calculating updated conditioning parameters (col. 6, lines 



In re claim 9, Meikle discloses wherein the steps b) through e) are 
repeated (col. 6, lines 31-65 and FIGS. 6-8). 

In re claim 10, Meikle discloses wherein the first set of pad conditioning 
parameters are determined empirically (col. 6, lines 6-30). 

In re claim 1 1 , Meikle discloses wherein the first set of pad conditioning 
parameters are determined using historical data (FIG. 3). 
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Fig. 3 
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In re claim 13, Meikle discloses wherein the maximum value for wafer 
material removal rate is the saturation point of the wafer material removal rate vs. 
conditioning down force curve (col. 5, lines 33-61 and FIG. 5). 
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Fig. 5 



In re claim 25, Meikle discloses a method of developing a pad wear and 
pad conditioning model for optimization of the pad conditioning, comprising the 
steps of determining the relationship between at least one pad conditioning 
parameter and wafer material removal rate; determining maximum and minimum 
values for each of the at least one pad conditioning parameters and the wafer 
material removal rate; and recording the relationships and minimum and 
maximum values of the at least one pad conditioning parameter and the wafer 
removal rate (col. 6, lines 31-56 and FIGS. 6-8). 
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In re claim 26, MeMe discloses wherein the at least one pad conditioning 
parameter comprises a plurality of parameters and the wafer removal rate is 
defined as a weighted fiinction of the plurahty of pad conditioning parameters 
(col. 5, lines 33-61 and FIG. 4). 

In re claim 27, Meikle discloses wherein the at least one pad conditioning 
parameters comprise conditioning down force T (col. 5, lines 33-61 and FIG. 4). 

In re claim 28, Meikle discloses wherein the at least one pad conditioning 
parameter further comprises conditioning disk rotational rate 92 (col. 5,lines 33- 
61 and FIG. 4). 

In re claim 29, Meikle discloses wherein the at least one pad conditioning 
parameters comprises one or more parameters selected fi-om the group consisting 
of conditioning disk down force, conditional disk rotational rate, fi-equency of 
conditioning, and conditioning disk translational speed (col. 5,lines 33 to col. 6, 
line 31 and FIG. 4). 

In re claim 30, Meikle discloses wherein the relationship between the at 
least one conditioning parameter and wafer removal rate is determined by 
incrementally varying the conditioning parameter and measuring the resultant 
wafer removal rate (col. 6, lines 31-56 and FIGS. 6-8). 

In re claim 31, Meikle discloses wherein the maximum value for the 
conditioning parameter is the value above which no incremental increase of the 
wafer removal rate is observed (col. 6, hnes 31-36 and FIGS. 6-8). 
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In re claim 32, Meikle discloses wherein the minimum value for the 
conditioning parameter is the value which provides the minimum wafer removal 
rate (col. 6, lines 31-36 and FIGS. 6-8). 

In re claim 33, Meikle discloses wherein the method of claim 25, further 
comprising the steps of: polishing a wafer in the CMP apparatus under a first set 
of pad conditioning parameters selected to maintain wafer material removal rates 
within preselected minimum and maximum removal rates (col. 5, line 33 to col. 6, 
line 30 and FIG. 8); determining a wafer material removal rate occurring during 
the polishing step (col. 6, line 31-56 and FIG. 6); calculating updated pad 
conditioning parameters based upon said determined wafer material removal rate 
and the pad wear and conditioning model to maintain wafer material removal 
rates within the maximum and minimum removal rates (col. 6, hnes 3 1-56 and 
FIG. 6); and conditioning the poUshing pad using the updated pad conditioning 
parameters (col. 7, lines 46-64). 

In re claim 34, Meikle discloses wherein the updated pad conditioning 
parameters are calculated by determining the difference between an output of the 
pad wear and conditioning model and the determined wafer material removal of 
step (c) (col. 7, lines 46-64). 

In re claim 38, Meikle discloses a system for conditioning a planarizing 
surface in a chemical mechanical poUshing (CMP) apparatus having a polishing 
pad and a conditioning disk, comprising: a) a pad wear and conditioning model 
that defines wafer material removal rate as a function of at least one pad 
conditioning parameters including rotation and direction of the conditioning disk 
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(col. 5, lines 33-61 and FIG. 7); b) polishing means for polishing a wafer in the 
CMP apparatus (FIG. 8); c) measuring means for determining a wafer material 
removal rate (col. 6, lines 31-56 and FIGS. 6-8); and d) calculating means for 
updating pad conditioning parameters based upon said determined wafer material 
removal rate of said step (c) and the pad wear and conditioning model to maintain 
wafer material removal rates within the maximum and minimum removal rates 
(col. 6, lines 31-56 and FIGS. 6-8). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
. forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8, 12, 14-20, 35, and 3 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Meikle et al. (U.S. Patent 5,655,951). 

In re claim 37, Meikle discloses a method of conditioning a planarizing 

surface in a chemical mechanical polishing (CMP) apparatus having a polishing 

pad against which a wafer is positioned for removal of material therefrom and a 

conditioning disk is positioned for conditioning of the polishing pad, comprising 

the steps of (col. 5, lines 33-61 and FIG. 7): (a) developing a pad wear and pad 

conditioning model by: (i) determining the relationship between at least one pad 

conditioning parameter and wafer material removal rate (col. 5, hne 33 to col. 6, 

line 30 and FIG. 8); (ii) determining maximum and minimum values for each of 

the at least one pad conditioning parameters and the wafer material removal rate 
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(col. 6, lines 31-56 and FIGS. 6-8); (iii) recording the relationships and minimum 
and maximum values of the at least one pad conditioning parameter and the wafer 
removal rate (col. 6, lines 3 1-56 and FIGS. 6-8). (b) poUshing a wafer in the 
CMP apparatus under a first set of pad conditioning parameters selected to 
maintain wafer material removal rates within preselected minimum and maximum 
removal rates (FIG. 8); (c) determining a wafer material removal rate occurring 
during said polishing step (col. 6, lines 31-56 and FIG. 6); (d) calculating updated 
pad conditioning parameters based upon said determined wafer material removal 
rate of said step (b) and the pad wear and conditioning model to maintain wafer 
material removal rates within the maximum and minimum removal rates (col. 6, 
lines 31-56 and FIG. 6); and (e) conditioning the poUshing pad using the updated 
conditioning parameters (col. 7, lines 46-64). 

In re claims 8, 12, 14-20, 35, and 37, there is no evidence indicating the 
updated pad conditioning parameters updated according to the equation as recited 
in claims 8 and 35, the first set of pad conditioning parameters determined using 
the results of a design of experimental (DOE) used to develop the model as 
recited in claim 12, the minimum value for wafer material removal rate defined by 
the maximum acceptable wafer polishing time as recited in claim 14, executing a 
recursive optimization process recited in claim 15, the estimate gain as recited in 
claim 16, the pad life defined according to the equation as recited in claim 17, the 
wafer material removal rate defined by the equation in claim 18, the wafer 
material removal rate determined according to the equation as recited in claims 19 
and 37, and the updated pad conditioning parameter determined by the equation 
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as recited in claims 20 and 37 is critical and it has been held that it is not inventive 
to discover the optimum or workable range of a result-effective variable within 
given prior art conditions by routine experimentation. See MPEP ^2144.05. 
Note that the specification contains no disclosure of either the critical nature of 
the claimed dimensions of any unexpected results arising there from Where 
patentability is aid to be based upon particular chosen dimensions or upon another 
variable recited in a claim, the Applicant must show that the chosen dimensions 
are critical. In re Woodruff . 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. 
Cir. 1990). 

Conclusion 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Khiem D Nguyen whose telephone 
number is (571) 272-1865. The examiner can normally be reached on Monday- 
Friday (8:00 AM - 5:00 PM). 

If attempts to reach the examiner by telephone are unsuccessfiil, the 
examiner's supervisor, Olik Chaudhuri can be reached on (571) 272-1855. The 
fax phone number for the organization where this appHcation or proceeding is 
assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from 
the Patent AppUcation Information Retrieval (PAIR) system Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished appUcations is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



K.N. 




W.DAVID COLEMAN 
PRIMARY EXAMINER 



